

FFICE 




Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 



10312735 
24-11-98 



APPLICATION DATE 
APPLICATION NUMBER 



04-03-98 
10069368 




APPLICANT : SUMITOMO ELECTRIC IND LTD; 



INVENTOR : IMAI TAKAHIRO; 



20 



TITLE 



INT.CL. 



DIAMOND MEMBER FOR ELECTRON 
EMITTING ELEMENT, ITS 
MANUFACTURE, AND ELECTRONIC 
DEVICE 



H01J 1/30 C01B 31/06 C 30 B 29/04 
H01J 9/02 




ABSTRACT : PROBLEM TO BE SOLVED: To provide electron emitting elements sufficiently emitting 



electrons and easily manufacture them with uniform quality by growing diamond lugs each 
having a shape capable of emitting electrons and a sharp tip section on the surface of a 
diamond substrate. 

SOLUTION: The surface of a diamond substrate preferably has a (100) plane, a (110) 
plane, or a (111) plane, and diamond lugs 26 on it are surrounded by the (111) plane, or 
the (111) plane and (1 00) plane, or the (1 00) plane. A cylindrical upheaval portion 25 
integrally formed on the substrate 21 of a high- crystallinity lb type or natural diamond 
single crystal is used as a nucleus, and each lug portion 26 is obtained by vapor phase 
synthetic epitaxial growth. The lug portion 26 is surrounded by an inherent crystalline 
plane governed by the symmetric property of a crystalline structure, it has electrical and 
mechanical characteristics peculiar to a single crystal, it is sharpened at the atomic level, it 
has a shape determined by the plane index of the surface of the substrate 21 , and the 
surface of the lug portion 26 is stable in energy. 
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